Introduction {#section1-2050313X20940430}
============

Pyoderma gangrenosum is a rare, poorly understood, neutrophilic dermatosis that presents as a painful inflammatory and ulcerative disorder of the skin. The clinical presentation of pyoderma gangrenosum is variable; however, there is a common clinical course involving the development of a tender papule, vesicle, or pustule that progressively expands and then ulcerates. Pyoderma gangrenosum is often associated with underlying inflammatory or malignant disease, but it can be idiopathic in up to 50% of patients.^[@bibr1-2050313X20940430],[@bibr2-2050313X20940430]^

Pyoderma gangrenosum is a challenging disease to manage. The rarity of the disease has contributed to the lack of high-quality data on treatment outcomes. No definitive guidelines for the management of pyoderma gangrenosum have been established, but treatment commonly focuses on suppressing the inflammatory process.^[@bibr3-2050313X20940430]^ In general, patients are managed with a combination of local wound care management, topical, and/or systemic therapies.^[@bibr1-2050313X20940430]^ Factors such as disease severity, presence of underlying systemic disease, side-effect profiles, cost, and patient preference are commonly used to guide treatment decisions.^[@bibr3-2050313X20940430]^

Oral corticosteroids and cyclosporine are the most frequently used systemic treatments for pyoderma gangrenosum; however, the emergence of biologic agents has expanded treatment options, with tumour necrosis factor alpha (TNF-α) inhibitors being the best supported in the literature.^[@bibr1-2050313X20940430],[@bibr3-2050313X20940430]^ In this report, we describe the case of a female patient with pyoderma gangrenosum successfully treated with the anti-interleukin (IL)-17 biologic agent, secukinumab.

Case report {#section2-2050313X20940430}
===========

A 50-year-old woman was referred for a progressive, painful ulcerating lesion on her left lower leg. The lesion began as a small blister that ruptured, draining brown fluid. It had recently worsened following physical trauma to the area. The patient had no known history of inflammatory bowel disease or rheumatoid arthritis. Her only medication was desvenlafaxine for depression. She had been evaluated by her family physician and an infectious disease specialist, with a suspected diagnosis of pyoderma gangrenosum. She was initially treated with three courses of antibiotics (clindamycin and trimethoprim/sulfamethoxazole) with no improvement.

On presentation to dermatology, there was a tender, 14 cm × 9 cm granulating ulcer on the left lower medial leg with irregular, undermined borders (see [Figure 1(a)](#fig1-2050313X20940430){ref-type="fig"}). Laboratory studies, including a complete blood count,metabolic panel, hepatitis panel, rheumatoid factor, and serum protein electrophoresis/urine protein electrophoresis, were all within normal limits. Two 4-mm-punch biopsies were taken for histopathologic examination and culture. Histopathology showed a dense neutrophilic infiltrate predominantly occupying the deep dermis. Tissue culture showed very light growth of *Escherichia coli* and *Coryneform* bacteria, but no fungus. A diagnosis of pyoderma gangrenosum was made on the basis of Maverakis criteria.^[@bibr4-2050313X20940430]^

![(a) Painful ulcer with undermined borders and purulent discharge diagnosed as pyoderma gangrenosum on the left lower leg before secukinumab; (b) improvement after 1 month; (c) 2 months; and (d) 3 months of secukinumab, started at 300 mg subcutaneous weekly for 5 weeks, followed by monthly maintenance dosing.](10.1177_2050313X20940430-fig1){#fig1-2050313X20940430}

The patient was started on oral prednisone 40 mg for 7 days, and then tapered by 5 mg every 5 days. This was supplemented with clobetasol ointment applied daily. The patient had a slight decrease in pain, but the lesion did not change in size. The patient's treatment regime was changed to prednisone 50 mg for 10 days, tapered by 5 mg every 5 days; however, this also proved nonbeneficial. Unfortunately, the patient did not have drug coverage and was unable to afford cyclosporine. Therefore, treatment with methotrexate 15 mg weekly and folic acid was initiated. After 2 months of treatment, the patient had no improvement.

Following several failed treatment options, the decision was made to attempt a trial of secukinumab, which was obtained on compassionate grounds. Secukinumab was started at 300 mg subcutaneous weekly at weeks 0, 1, 2, 3, and 4, followed by monthly maintenance dosing. Within 4 weeks of secukinumab initiation, the patient's pain decreased by 70%--80% and she was able to walk easier. The patient had significant improvement after 3 months of treatment; she had no pain and the ulcerated skin had healed completely (see [Figure 1(b)--(d)](#fig1-2050313X20940430){ref-type="fig"}). She remained on this treatment for an additional 2 months before stopping. She has had no recurrence or worsening in the past 3 months.

Discussion {#section3-2050313X20940430}
==========

Pyoderma gangrenosum is an inflammatory ulcerative process mediated by neutrophil-predominant infiltrates in the dermis. The pathophysiology of pyoderma gangrenosum remains poorly understood; though, abnormalities in the function of inflammatory cytokines, loss of innate immune regulation, and neutrophil dysfunction are believed to be involved in the pathogenesis of the disease.^[@bibr1-2050313X20940430],[@bibr5-2050313X20940430]^ A number of cytokines have been found to be elevated in pyoderma gangrenosum lesions, including TNF-α, IL-8, IL-17, chemokines 1, 2, 3, and 16, and matrix metalloproteinase 2 and 9.^[@bibr6-2050313X20940430]^

As the complex pathogenesis of pyoderma gangrenosum is further elucidated, therapeutic approaches have expanded to include novel, more targeted therapies. Pyoderma gangrenosum has been reported to respond to multiple different biologic agents, most commonly anti-TNF-α drugs such as infliximab, adalimumab, and etanercept.^[@bibr3-2050313X20940430]^ There is emerging evidence for the use of other biologic agents, including IL-12, IL-23, IL-1, and IL-6 antagonists.^[@bibr3-2050313X20940430]^

Currently, there are three biologic agents used to target the IL-17A pathway: secukinumab, brodalumab, and ixekizumab. Secukinumab is a recombinant, human IgG1 monoclonal antibody that binds to the protein IL-17A, a cytokine involved in the release of proinflammatory mediators. Secukinumab is approved to treat psoriasis, ankylosing spondylitis, and psoriatic arthritis. It is generally well tolerated, with low reported immunogenicity. The most common side-effects include upper respiratory symptoms, nausea, and diarrhoea.

A recent study found augmented numbers of T helper cells (Th17) in patients with pyoderma gangrenosum, proposing the use of therapies targeting the Th17 pathway, such as IL-17 antagonists, as a possible treatment alternative for pyoderma gangrenosum.^[@bibr7-2050313X20940430]^ To date, evidence for the efficacy of secukinumab for pyoderma gangrenosum is extremely limited. To our knowledge, there are only two published accounts of secukinumab being used for the treatment of pyoderma gangrenosum, both resulting in a partial response.^[@bibr8-2050313X20940430],[@bibr9-2050313X20940430]^ However, several clinical trials are currently evaluating the safety and efficacy of IL-17 inhibitors for pyoderma gangrenosum, including two open-label trials on secukinumab (ClinicalTrials.gov, NCT02733094 and NCT04274166) and a recently completed open-label trial on ixekizumab (NCT03137160).^[@bibr10-2050313X20940430]^

Interestingly, there are several recent anecdotal reports of pyoderma gangrenosum being paradoxically induced by IL-17 inhibitors.^[@bibr11-2050313X20940430][@bibr12-2050313X20940430]--[@bibr13-2050313X20940430]^ Different theories have been proposed to explain these paradoxical reactions to biologic agents, including an imbalance in cytokine production, unopposed production of interferon alpha (IFN-α), and a shift towards a Th1 cytokine profile.^[@bibr14-2050313X20940430],[@bibr15-2050313X20940430]^ While the IFN-α pathway has been identified as an alternative pathway in paradoxical psoriasis reactions caused by biologic therapy,^[@bibr16-2050313X20940430]^ the pathogenesis of IL-17 inhibitor-induced pyoderma gangrenosum is largely unknown and there are likely multiple inflammatory pathways of disease induction.

The marked improvement observed in our patient suggests that secukinumab may be a promising therapeutic option for pyoderma gangrenosum. However, clinicians should be aware of the potentially dual role of IL-17 inhibitors in both treating and paradoxically inducing pyoderma gangrenosum. More research is required to establish the efficacy of secukinumab for pyoderma gangrenosum.
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